Sexual dimorphism of nicotine metabolism and distribution in the rat. Studies in vivo and in vitro.
Interpretation of sex differences in nicotine metabolism and disposition in rats required studies both in vivo and in vitro to provide both metabolic and pharmacokinetic data. In each of four rat strains studied in vitro, males metabolized nicotine faster than did females. In Sprague-Dawley rats, studies of nicotine kinetics after a single iv dose of [14C]nicotine revealed a larger nicotine volume of distribution in females than in males. A prolonged plasma nicotine half-life in females balanced the larger volume of distribution, so that no sex difference appeared in plasma clearance of nicotine. Nevertheless, sex differences in nicotine metabolism are indicated inasmuch as 1) females had lower plasma cotinine concentrations than did males; 2) urinary recoveries of nicotine were higher in female than in male rats; 3) total urinary output of nicotine metabolites was higher in male than female rats, consistent with the enhanced N- and C-oxidation of nicotine by male rats observed in vitro. In female rats the reduced rate of nicotine metabolism, as well as a larger volume of distribution of nicotine, explains in part the reported increased lethality of female compared with male rats.